Ethanol attenuation of ganglioside sialylation and neuritogenesis.
Neurite-producing cultured embryonic chick brain neurons in 96-h culture were exposed chronically to 25 mM ethanol for a 72-h period. Neurital plasma membrane extension was markedly attenuated in the ethanol-exposed neurons as compared with ethanol-free control cultures. The rate of biosynthetic sialylation of gangliosides, which are major structural sialoglycosphingolipid components in the exofacial lipid bilayer of the neurital plasma membrane, decreased to about half that in the alcohol-free neurons. The findings show that ganglioside sialylation in the morphodifferentiating central nervous system neuron is significantly attenuated by chronic exposure to a moderate dose of ethanol. Depression of ganglioside-dependent neuritogenesis may represent a mechanism for development of the central nervous system component of the fetal alcohol syndrome.